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7UDQVSRUW5HVHDUFK$UHQD±(XURSH
,QGHSHQGHQW6DIHW\$VVHVVPHQW%HQHILWVDQG0HWKRGRORJ\
3HWHU:LJJHUD
D7h95KHLQODQG,QWHU7UDIILF*PE+$PJUDXHQ6WHLQ&RORJQH*HUPDQ\

$EVWUDFW
7RGDWH WKH UDLOZD\DSSOLFDWLRQVWDQGDUGV(1 II VHULHV EHLQJ WUDQVIHUUHG WR LQWHUQDWLRQDO ,(& OHYHO KDYH
UHDFKHGDPDWXUHVWDWHDQGDUHLPSOHPHQWHGLQSUDFWLFDOO\HYHU\QHZUDLOWHFKQRORJ\SURMHFW7KHVHVWDQGDUGVGRQRW
RQO\DSSO\WRKHDY\UDLOV\VWHPVDVWKHLUKHDGLQJ
5DLOZD\DSSOLFDWLRQV
PD\LPSO\EXWDOVRWROLJKWUDLODQGXUEDQ
PDVV WUDQVSRUWDWLRQ LQFOXGLQJ PHWUR DQG SHRSOH PRYHU V\VWHPV  7KH VWDQGDUG  UHTXLUHV D ³6DIHW\ 3ODQ´
FRYHULQJ±EH\RQGRWKHUV±SODQQLQJIRU,QGHSHQGHQW6DIHW\$VVHVVPHQW
7KH,QGHSHQGHQW6DIHW\$VVHVVRU¶VUROH LV WRYHULI\ WKDW WKHUHTXLUHG OHYHORIVDIHW\DQGTXDOLW\ LVDFKLHYHGE\DOO
DFWRUVFRQFHUQHGWRHQVXUHDVDIHLPSOHPHQWDWLRQRIWKHSURMHFWWRWKHUHTXLUHGVDIHW\VWDQGDUGV,WLVWKHJRDORIDQ
,QGHSHQGHQW 6DIHW\ $VVHVVPHQW WR SXW WKH 6DIHW\ $XWKRULW\ LQWR D SRVLWLRQ WR JUDQW WKH DOORZDQFH IRU RSHUDWLRQV
OLFHQVLQJ DIWHU WKH ILQDOLVDWLRQ RI DOO QHFHVVDU\ HYDOXDWLRQV H[DPLQDWLRQV DQDO\VHV LQVSHFWLRQV WHVWV HWF 7KH
OLFHQVHFDQEHLVVXHGIRUVLQJOHPRGHVRUVXEPRGHVRIRSHUDWLRQ
,QGHSHQGHQW6DIHW\$VVHVVPHQWLVWRWKHFOHDUEHQHILWRIDOOSDUWLHVLQYROYHG0DQXIDFWXUHUVDQG6\VWHP6XSSOLHUVFDQ
WDNHFUHGLWRI WKH WKLUGSDUW\RSLQLRQRQ WKHLUVXSSO\DQGRI WKHDSSOLFDWLRQRIFURVVDFFHSWDQFHZLWK WKHUHXVHRI
DVVHVVRU JHQHULF SURGXFW  JHQHULF DSSOLFDWLRQ FHUWLILFDWHV 2SHUDWRUV DUH JLYHQ LQFUHDVHG FRQILGHQFH LQGHSHQGHQW
IURPSRWHQWLDOVXSSOLHUFRQVWUDLQWVDQGWKHUHVSRQVLEOH6DIHW\$XWKRULWLHVFDQOLPLWWKHLUUHVRXUFHVDQGDFWLYLWLHVWRWKH
OHJDOUHVSRQVLELOLW\
$GHVFULSWLRQRISURYHQDVVHVVPHQWSURFHVVHVDQGPHWKRGRORJLHVDQGVHOHFWHGH[DPSOHVRIFRPSOH[UDLOZD\V\VWHPV
±LQFOXGLQJGULYHUOHVVRSHUDWLRQDQGQHZWHFKQRORJLHV±XQGHUOLQHWKHVHEHQHILWV

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGV,QGHSHQGHQW6DIHW\$VVHVVPHQW/LIH&\FOH$SSURYDO

&RUUHVSRQGLQJDXWKRU
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
Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the 
Transport Research Arena 2012 Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
3362   Peter Wigger /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  3361 – 3370 
,QWURGXFWLRQ
7RGDWHWKHUDLOZD\DSSOLFDWLRQVWDQGDUGV(1IIVHULHVEHLQJWUDQVIHUUHGWRLQWHUQDWLRQDO,(&
OHYHOKDYHUHDFKHGDPDWXUHVWDWHDQGDUHLPSOHPHQWHGLQSUDFWLFDOO\HYHU\QHZUDLOWHFKQRORJ\SURMHFW
7KHVH VWDQGDUGVGRQRW RQO\ DSSO\ WRKHDY\ UDLO V\VWHPV  DV WKHLU KHDGLQJ 
5DLOZD\ DSSOLFDWLRQV
PD\
LPSO\EXWDOVRWROLJKWUDLODQGXUEDQPDVVWUDQVSRUWDWLRQLQFOXGLQJPHWURDQGSHRSOHPRYHUV\VWHPV7KH
VWDQGDUG  UHTXLUHV D ³6DIHW\ 3ODQ´ FRYHULQJ ± EH\RQG RWKHUV ± SODQQLQJ IRU ,QGHSHQGHQW 6DIHW\
$VVHVVPHQW
,W LV UHFRPPHQGHG WR XVH DQ ,QGHSHQGHQW 6DIHW\ $VVHVVRU DW OHDVW IRU WKH RYHUDOO UDLOZD\ V\VWHP 
XUEDQ JXLGHG WUDQVSRUW V\VWHP FRPSUHKHQVLYH DVSHFWV DV ZHOO DV IRU WKH VDIHW\ UHODWHG VXEV\VWHP
VLJQDOOLQJ DQG WUDLQ FRQWURO ,I WKH VDIHW\ FDVH FRQFHSW RI (1 DIWHU PDWFKLQJ LW WR LQGLYLGXDO
WHFKQRORJLHVLVDSSOLHGRQDWRWDOUDLOZD\V\VWHPXUEDQJXLGHGWUDQVSRUWV\VWHPEDVLVLQFOXGLQJDOOVXE
V\VWHPVWKHQDQDSSURSULDWHO\GLVWULEXWHGVDIHW\OHYHOIRUWKHZKROHV\VWHPFDQEHDFKLHYHG7KLVLPSOLHV
WKDW ,QGHSHQGHQW6DIHW\$VVHVVPHQW RI WKH VDIHW\ HYLGHQFHRI DOO V\VWHP IXQFWLRQV DQG DOO VXEV\VWHPV
LQFOXGLQJ FRQWURO FHQWUH GHSRW DQG RSHUDWLRQ DQG PDLQWHQDQFH DVSHFWV KDV DOVR EHHQ SHUIRUPHG 7KH
LQLWLDOLQWURGXFWLRQDQGLQYROYHPHQWRIDQ,QGHSHQGHQW6DIHW\$VVHVVRUVKRXOGWDNHSODFHLQWKHHDUO\OLIH
F\FOHDSSURDFKVWDJHV
7KHGRFXPHQWDWKDQGGHVFULEHVDW\SLFDO,QGHSHQGHQW6DIHW\$VVHVVPHQWPHWKRGRORJ\DQGZRUNVRXW
WKHEHQHILWVWKHUHRI
'HILQLWLRQRI,QGHSHQGHQW6DIHW\$VVHVVPHQW
7KH ,QGHSHQGHQW 6DIHW\ $VVHVVPHQW 6HUYLFHV VKRXOG EH SHUIRUPHG IROORZLQJ WKH SULQFLSOHV DQG
SURFHVVHVGHVFULEHG LQ WKH&(1(/(&5DLOZD\$SSOLFDWLRQ6WDQGDUGV(1GHILQHV³$VVHVVPHQW´
DVWKHSURFHVVRIDQDO\VLVWRGHWHUPLQHZKHWKHUWKH'HVLJQ$XWKRULW\DQGWKH9DOLGDWRUKDYHDFKLHYHGD
SURGXFWWKDWPHHWVWKHVSHFLILHGUHTXLUHPHQWVDQGWRIRUPDMXGJPHQWDVWRZKHWKHUWKHSURGXFWLVILWIRU
LWVLQWHQGHGSXUSRVH&(1(/(&,QGHSHQGHQW6DIHW\$VVHVVPHQWLVEDVHGRQ
x $SSOLFDWLRQRI/LIH&\FOH90RGHODVSHU(1[
x 6DIHW\&DVHVVWUXFWXUHGDVSHU(1
x 0HWKRGVRI4XDOLW\0DQDJHPHQWDVSHU,62II
,QGHSHQGHQW6DIHW\$VVHVVRU¶V5ROHDQG5HVSRQVLELOLW\
7KH ,QGHSHQGHQW 6DIHW\ $VVHVVRU¶V UROH LV WR YHULI\ WKDW WKH UHTXLUHG OHYHO RI VDIHW\ DQG TXDOLW\ LV
DFKLHYHG E\ DOO DFWRUV FRQFHUQHG WR HQVXUH D VDIH LPSOHPHQWDWLRQ RI WKH SURMHFW WR WKH UHTXLUHG VDIHW\
VWDQGDUGV
7KLV PHDQV WKDW WKH 6XSSOLHU FDUULHV WKH RYHUDOO UHVSRQVLELOLW\ IRU WKH GHWDLOHG 9HULILFDWLRQ 	
9DOLGDWLRQ DFWLYLWLHV DQG WKXV WKH HYLGHQFH RI VDIHW\ ZLWKLQ KLV FRQWUDFWXDO VFRSH ZKHUHDV WKH
,QGHSHQGHQW 6DIHW\ $VVHVVPHQW ZLOO IRFXV RQ WKH MXGJHPHQW ZKHWKHU WKH 6XSSOLHU¶V 9HULILFDWLRQ 	
9DOLGDWLRQ 9	9 DQG 6DIHW\ 0DQDJHPHQW 2UJDQLVDWLRQ KDV DSSOLHG DSSURSULDWH SURFHVVHV DQG
WHFKQLTXHVLQOLQHZLWKWKHUHTXLUHPHQWVRIWKHVWDQGDUGV
,WLVWKHJRDORIDQ,QGHSHQGHQW6DIHW\$VVHVVPHQWWRSXWWKH6DIHW\$XWKRULW\LQWRDSRVLWLRQWRJUDQW
WKHDOORZDQFHIRURSHUDWLRQVOLFHQVLQJDIWHUWKHILQDOLVDWLRQRIDOOQHFHVVDU\HYDOXDWLRQVH[DPLQDWLRQV
DQDO\VHVLQVSHFWLRQVWHVWVHWF7KHOLFHQVHFDQEHLVVXHGIRUVLQJOHPRGHVRUVXEPRGHVRIRSHUDWLRQ
$WWKHGLVFUHWLRQRIWKH6DIHW\$XWKRULW\DQ,QGHSHQGHQW6DIHW\$VVHVVRUPD\EHSDUWRIWKHVXSSOLHU
V
RUJDQLVDWLRQRURSHUDWRU¶VRUJDQLVDWLRQEXWLQVXFKFDVHVWKHDVVHVVRUVKRXOGEHDXWKRULVHGE\WKH6DIHW\
$XWKRULW\EHWRWDOO\LQGHSHQGHQWIURPWKHSURMHFWWHDPDQGUHSRUWGLUHFWO\WRWKH6DIHW\$XWKRULW\
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,QGHSHQGHQW6DIHW\$VVHVVPHQW0HWKRGRORJ\
5HIHUULQJ WR WKH ,QGHSHQGHQW 6DIHW\ $VVHVVRU¶V UROH DQG UHVSRQVLELOLW\ DV GHVFULEHG DERYH WKH
,QGHSHQGHQW6DIHW\0HWKRGRORJ\IRFXVHVRQWKHMXGJHPHQWRQWKHVXSSOLHU¶VRUJDQLVDWLRQDQGSURFHVVHV
LQ SDUWLFXODU RQ WKH VXSSOLHU¶V YHULILFDWLRQ DQG YDOLGDWLRQ DFWLYLWLHV DV ZHOO DV RQ WKH IXQFWLRQDO DQG
WHFKQLFDOVDIHW\RIWKHV\VWHPIXQFWLRQVXEV\VWHPLWHPXQGHUDVVHVVPHQW
7KH ,QGHSHQGHQW6DIHW\PHWKRGRORJ\EDVLFDOO\GLVWLQJXLVKHVEHWZHHQ WKHDVSHFWV WREHDVVHVVHGDQG
WKHWHFKQLTXHVDSSOLHGWKHUHIRUH

$VSHFWVIRU,QGHSHQGHQW6DIHW\$VVHVVPHQWDUHDVIROORZV
$VVHVVPHQWRI2SHUDWRU¶V6\VWHP&ULWHULD
x RYHUDOOVDIHW\WDUJHWDQGDFFHSWDQFHFULWHULD
x SUHOLPLQDU\KD]DUGDQGULVNDQDO\VLV
x RYHUDOOV\VWHPVDIHW\UHTXLUHPHQWV
$VVHVVPHQWRI6XSSOLHU¶V4XDOLW\0DQDJHPHQW6\VWHP
x TXDOLW\SODQTXDOLW\SROLF\TXDOLW\SURFHGXUHV
x TXDOLW\PDQDJHPHQWRUJDQLVDWLRQUHVSRQVLELOLW\DXWKRULW\	FRPPXQLFDWLRQ
x FRGHVDQGVWDQGDUGVWREHDSSOLHG
x GHVLJQDQGGHYHORSPHQWFRQILJXUDWLRQPDQDJHPHQW
x UHTXLUHPHQWVLPSOHPHQWDWLRQDQGWUDFHDELOLW\LQWHUIDFHPDQDJHPHQWFRQWURO
x FRQWURORISURGXFWLRQLGHQWLILFDWLRQ	WUDFHDELOLW\
x PRQLWRULQJ	PHDVXULQJGHYLFHV
x FRQWURORIQRQFRQIRUPLW\RISURGXFW
x FRPSHWHQFH	WUDLQLQJ
x VHUYLFLQJDQGPDLQWHQDQFHUHTXLUHPHQWV
x FRUUHFWLYHDQGSUHYHQWLYHDFWLRQ
x LQWHUQDODQGH[WHUQDODXGLWV
$VVHVVPHQWRI6XSSOLHU¶V6DIHW\0DQDJHPHQW6\VWHP
x VDIHW\PDQDJHPHQWRUJDQLVDWLRQ
x YHULILFDWLRQ	YDOLGDWLRQRUJDQLVDWLRQ
x LQGHSHQGHQFHWRVDIHW\LQWHJULW\OHYHO
$VVHVVPHQWRI6XSSOLHU¶V6DIHW\3URFHVV,PSOHPHQWDWLRQ
x VDIHW\SODQ
x VDIHW\SURFHGXUHV
x VDIHW\DQDO\VLVWRROV
x VDIHW\UHTXLUHPHQWVVSHFLILFDWLRQSURFHVV
x VDIHW\UHTXLUHPHQWVWUDFHDELOLW\SURFHVV
x WHVWSODQVDQGVSHFLILFDWLRQV
x WHVWHTXLSPHQWDQGWRROV
x WHVWVSHFLILFDWLRQVDQGUHSRUWV
x YHULILFDWLRQDQGYDOLGDWLRQSODQ
x YHULILFDWLRQDQGYDOLGDWLRQSURFHVV
x YHULILFDWLRQDQGYDOLGDWLRQUHSRUWV
x VDIHW\FDVHSODQVDIHW\FDVH
x WKHVXSSOLHU¶VRUJDQLVDWLRQFDSDFLW\LQKD]DUGDQGULVNDQDO\VHV
x LGHQWLILFDWLRQRIKD]DUGVDQGUHVSHFWLYHULVNDQDO\VLVKD]DUGORJ
x VSHFLILFDWLRQRIVDIHW\UHTXLUHPHQWVDQGVDIHW\LQWHJULW\OHYHOV
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x VSHFLILFDWLRQRIKD]DUGVPLWLJDWLRQPHDVXUHVDWWKHGHVLJQVWDJHDQGSURSHULPSOHPHQWDWLRQ
x V\VWHPYDOLGDWLRQV\VWHPWHVWVDQGKD]DUGFORVXUH
 $VVHVVPHQWRI)XQFWLRQDODQG7HFKQLFDO6DIHW\
x SUHOLPLQDU\KD]DUGDQDO\VLVULVNDQDO\VLVKD]DUGORJ
x VDIHW\DUFKLWHFWXUHVDIHW\LQWHJULW\DOORFDWLRQ
x WHFKQLFDOGRFXPHQWDWLRQDQDO\VHV
x VHSDUDWLRQRIVDIHW\UHOHYDQWDQGQRQVDIHW\UHOHYDQWIXQFWLRQV
x V\VWHPDQGVXEV\VWHPDQDO\VLVDQGUHILQHPHQW
x UHTXLUHPHQWVSHFLILFDWLRQVDQGWUDFHDELOLW\
x WHVWVSHFLILFDWLRQVWHVWSODQVDQGWHVWUHSRUWVDFFHSWDQFHFULWHULD
$VVHVVPHQWRI5HODWHG6DIHW\&DVHV
x DSSOLFDWLRQRIFURVVDFFHSWDQFHWRWKHH[WHQWSRVVLEOHLIDSSOLFDEOH
x VDIHW\UHODWHGDSSOLFDWLRQFRQGLWLRQV

,QGHSHQGHQW6DIHW\$VVHVVPHQWSULQFLSOHWHFKQLTXHVDUHDSSOLHGDVDSSURSULDWH
x SUHSDUDWLRQRIDQDVVHVVPHQWSODQ
x DXGLWVLQWHUYLHZVRIVXSSOLHUVTXDOLW\DQGVDIHW\PDQDJHPHQWRUJDQLVDWLRQSURFHVVHV
x UHYLHZRIGRFXPHQWDWLRQVXFKDVVDIHW\SODQVVDIHW\FRQFHSWVKD]DUGDQGULVNGRFXPHQWDWLRQ
UHTXLUHPHQWVGHVLJQDQGWHVWVSHFLILFDWLRQVWHVWUHSRUWVVDIHW\FDVHVHWFIRUFRPSOHWHQHVV
YDOLGLW\XQDPELJXLW\FRPSUHKHQVLELOLW\DQGFRQVLVWHQF\
x WHVWZLWQHVVLQJVLWHLQVSHFWLRQWKURXJKRXWGLIIHUHQWSKDVHVIDFWRU\DQGVLWHLQVSHFWLRQ
FRPPLVVLRQLQJWHVWVWULDOUXQWHVWVHWF
x LQVSHFWLRQRIVDIHW\FDVHVHYLGHQFHGRFXPHQWDWLRQ
x XVDJHRIFURVVDFFHSWDQFHWRWKHH[WHQWSRVVLEOH
x UDLVHREVHUYDWLRQVDQGILQGLQJV
x SUHSDUHDVVHVVPHQWUHSRUWVDQGFHUWLILFDWLRQV
x LQWHUDFWLYHVROXWLRQRULHQWHGFRPPXQLFDWLRQ
x UHFRPPHQGDWLRQVDQGOHVVRQVOHDUQWWRWKHEHQHILWRIWKHSURMHFW
x SURMHFWDFFRPSDQ\LQJVDIHW\FHUWLILFDWLRQDSSURDFK

7KHDERYHGHVFULEHGLQGHSHQGHQWDVVHVVPHQWPHWKRGRORJ\LVE\SURYHQSURMHFWH[DPSOHVVXLWDEOHIRU
x WKHFRPELQDWLRQRIFODVVLFDODQGQHZWHFKQRORJLHV
x WKHDSSOLFDWLRQIRUFODVVLFDOV\VWHPVZLWKGULYHUDVZHOODVIRUPRGHUQGULYHUOHVVRSHUDWLRQ
x VXLWDEOHIRUPRVWFRPSOH[V\VWHPVZLWKPXOWLSOHQHWZRUNHGVRIWZDUHGULYHQV\VWHPV
x WKHDSSOLFDWLRQRIJHQHULFSURGXFWJHQHULFDSSOLFDWLRQDSSURYDOVDVEDVHIRUVSHFLILFDSSOLFDWLRQV
x WKHDSSOLFDWLRQRIFURVVDFFHSWDQFHWRWKHH[WHQWSRVVLEOH



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,QGHSHQGHQW6DIHW\$VVHVVPHQWWKURXJKRXWWKH/LIH&\FOH
7KH,QGHSHQGHQW6DIHW\$VVHVVPHQWLVEDVHGRQWKHDSSOLFDWLRQRIWKHOLIHF\FOH90RGHODSSURDFKRI
WKHUDLOZD\DSSOLFDWLRQVWDQGDUGVDSSOLFDEOHIRUERWKWKHUDLOZD\VHFWRUDVZHOODVXUEDQJXLGHGWUDQVSRUW
VHFWRU
7KHIROORZLQJILJXUHVKRZVWKHW\SLFDOLQYROYHPHQWRIWKH,QGHSHQGHQW6DIHW\$VVHVVRULQUHODWLRQWR
WKH OLIHF\FOHSKDVHV $W WKHGLVFUHWLRQRI WKH2SHUDWRUDQG RU WKH6DIHW\$XWKRULW\ WKH ,QGHSHQGHQW
6DIHW\$VVHVVRUFDQEHLQYROYHGLQDOOOLIHF\FOHDSSURDFKSKDVHV

)LJ,QGHSHQGHQW6DIHW\$VVHVVRU,QYROYHPHQW
,QWHUPHGLDWH$VVHVVPHQWDQG$SSURYDO0LOHVWRQHV
7KH PRUH FRPSOH[ WKH V\VWHP WKH PRUH GHWDLOHG KDV WKH DVVHVVPHQW DQG DSSURYDO SURFHVV WR EH
SODQQHG7KHOLIHF\FOHPRGHODOVRLQFRQMXQFWLRQZLWKRWKHUVWDQGDUGVUHJXODWLRQVPD\IRUPWKHEDVLV
WRGHILQHDQ$FFHSWDQFH$XWKRULW\$SSURYDO3URFHVVEDVHGRQ$XWKRULW\$SSURYDO0LOHVWRQHVGHULYHG
IURPWKHOLIHF\FOHDSSURDFK
,QRUGHU WRDOORZ IRUDSURMHFWDFFRPSDQ\LQJVDIHW\DSSURYDODQGFRQWLQXRXVHYDOXDWLRQZKHWKHUDOO
UHOHYDQW VDIHW\DFWLYLWLHVDQG WKHFRUUHVSRQGLQJ VXEPLWWDOV DUH LQSODFH LW LV UHFRPPHQGHG WR LQWURGXFH
LQWHULP6DIHW\$SSURYDO0LOHVWRQHVDIWHUFHUWDLQOLIHF\FOHDSSURDFKSKDVHV
7KH IROORZLQJ SURMHFW PLOHVWRQHV  VDIHW\ DSSURYDO PLOHVWRQHV DUH UHFRPPHQGHG 7KH\ VKRXOG EH
PDWFKHG ZLWK UHVSHFWLYH VXSSOLHU¶V SURMHFW SODQQLQJ 7KH ILQDO GHILQLWLRQ RI PLOHVWRQHV LV WRSLF RI
PXWXDOO\ DJUHHPHQW EHWZHHQ WKH DFWRUV DIIHFWHG QDPHO\ WKH 2SHUDWRU DQG WKH 6XSSOLHU DV ZHOO DV WKH
,QGHSHQGHQW6DIHW\$VVHVVRUDQGWKH6DIHW\$XWKRULW\
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,QWHUPHGLDWHDSSURYDOPLOHVWRQHVFDQEHDSSOLHGDVJRDKHDGJDWHVDOORZLQJWKHVXSSOLHUWRHQWHUWKH
QH[WVWDJHRQO\DIWHUWKHUHVSHFWLYHLQWHUPHGLDWHDSSURYDOPLOHVWRQHKDVEHHQDFKLHYHGWRWKHVDWLVIDFWLRQ
RIWKH,QGHSHQGHQW6DIHW\$VVHVVRUDQGWKH6DIHW\$XWKRULW\7KLVDYRLGVIRUH[DPSOHWKHVWDUWRIGHWDLOHG
GHVLJQEDVHGRQSRWHQWLDOO\XQFRPSOHWHLQFRQVLVWHQWRULQYDOLGUHTXLUHPHQWVSULRUWRKDYLQJDFKLHYHG
DFFHSWDQFHRIWKHIXQFWLRQDODQGVDIHW\UHTXLUHPHQWV
)LJ6DIHW\$SSURYDO0LOHVWRQHV±([DPSOHV
+DQGOLQJRI6XEV\VWHPV
,QFDVHWKHOLIHF\FOHDSSURDFKLVDSSOLHGWRDWRWDOUDLOZD\V\VWHPXUEDQJXLGHGWUDQVSRUWVFKHPHWKDW
LQFOXGHV WKH LQWHJUDWLRQ RI YDULRXV VXEV\VWHPV VXFK DV UROOLQJ VWRFN SHUPDQHQW ZD\ VLJQDOOLQJ DQG
FRPPXQLFDWLRQ VWDWLRQVHWF WKHKDQGOLQJRI VXEV\VWHPUHTXLUHVD IXUWKHU UHILQHPHQW7KLVDOVRFRYHUV
UHQHZDOPRGHUQLVDWLRQSURMHFWVZKHUHQHZVXEV\VWHPVVXFKDVVLJQDOOLQJRUUROOLQJVWRFNDUHLQWHJUDWHG
LQWRH[LVWLQJWRWDOUDLOZD\RUXUEDQJXLGHGWUDQVSRUWV\VWHPVDOVRDIIHFWLQJRSHUDWLRQDODVSHFWVLQFDVHRI
FKDQJHLQWKH*UDGHRI$XWRPDWLRQ
7KHUHIRUH IRU FRPSOH[ V\VWHPV LW LV KLJKO\ UHFRPPHQGHG WR UHILQH WKH JHQHUDO OLIH F\FOH DSSURDFK
PRGHO LQ RUGHU WR DGGUHVV RYHUDOO V\VWHP DVSHFWV DV ZHOO DV VXEV\VWHP VSHFLILF LVVXHV 6RPH RI WKH
HTXLSPHQWEHLQJXVHGFRXOGDOVREHGHYHORSHGDVSDUWRIWKHSURMHFWEXWWKLVDFWLYLW\ZRXOGDOVRKDYHLWV
RZQ9OLIHF\FOHDSSURDFKWKDWZRXOGLQWHJUDWHZLWKWKH9OLIHF\FOHDSSURDFKRIWKHRYHUDOOSURMHFW7KLV
VLWXDWLRQLVLOOXVWUDWHGLQWKHILJXUHEHORZ
7KLVPHDQVLQSUDFWLFHWKDWWKHGHVLJQDQGGHYHORSPHQWSURFHVVHVDVZHOODVWKHUHODWHG,QGHSHQGHQW
6DIHW\ $VVHVVPHQW IRU WKH LQGLYLGXDO VXEV\VWHPV UXQ LQ SDUDOOHO 7KH VXEV\VWHPV DUH GHYHORSHG
PDQXIDFWXUHG WHVWHG DQG DVVHVVHG LQ WKH IDFWRU\ DFFRUGLQJ WR WKH UHVSHFWLYH VXEV\VWHP OLIH F\FOH
DSSURDFKEHIRUHILQDOO\EHLQJLQWHJUDWHGLQWRWKHRYHUDOOUDLOZD\XUEDQJXLGHGWUDQVSRUWV\VWHP
7KHKDQGOLQJRIVXEV\VWHPVGHSHQGVRQZKHWKHUWKHVXEV\VWHPVDUHSDUWRIDQRYHUDOOUDLOZD\XUEDQ
JXLGHG WUDQVSRUW V\VWHPSURFHVVRUZKHWKHU WKH\DUHFRQVLGHUHGVWDQGDORQH IRUH[DPSOHD VLJQDOOLQJ 
WUDLQFRQWUROV\VWHPLQFDVHRIDVLJQDOOLQJV\VWHPUHQHZDOSURMHFWRULQWKHFDVHRIEX\LQJQHZ5ROOLQJ
6WRFNIRUDQH[LVWLQJUDLOZD\XUEDQJXLGHGWUDQVSRUWV\VWHP
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,QWKHILUVWFDVHVXEV\VWHPSDUWRIDQHZRYHUDOOV\VWHPWKHVXEV\VWHPPD\UXQLWVRZQOLIHF\FOH
DV DQ ³XQGHUO\LQJ OLIH F\FOH DSSURDFK´ WKLV VKRXOG DSSO\ DW OHDVW IRU WKH VLJQDOOLQJ  WUDLQ FRQWURO VXE
V\VWHP,QWKHVHFRQGFDVHVWDQGDORQHVXEV\VWHPWKHVXEV\VWHPPD\UXQLWVRZQOLIHF\FOHDSSURDFK
DV D ³VWDQG DORQH OLIH F\FOH DSSURDFK´ WKLV VKRXOG DSSO\ DW OHDVW IRU WKH VLJQDOOLQJ  WUDLQ FRQWURO VXE
V\VWHP,QERWKFDVHVEDVLFDOO\WKHVDPHOLIHF\FOHSURFHVVDSSOLHVDVGHVFULEHGIRUWKHRYHUDOOUDLOZD\
XUEDQJXLGHGWUDQVSRUWV\VWHPRIFRXUVHOLPLWHGDQGIRFXVVHGRQWKHVXEV\VWHPERXQGDULHV



)LJ$SSOLFDWLRQRIWKHOLIHF\FOHDSSURDFKIRUDV\VWHPDQGLWVVXEV\VWHPV

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/LIH&\FOH$SSURDFK3KDVHUHODWHG5ROHVDQG5HVSRQVLELOLWLHV

7KHIROORZLQJILJXUHVKRZVWKHOLIHF\FOHDSSURDFKSKDVHUHODWHGUROHVDQGUHVSRQVLELOLWLHVDQGUHODWHG
LQWHUIDFHVLQSDUWLFXODUWKHLQYROYHPHQWRIDQ,QGHSHQGHQW6DIHW\$VVHVVRUDQGWKH6DIHW\$XWKRULW\



)LJ/LIH&\FOH$SSURDFKUHODWHGUROHVUHVSRQVLELOLWLHVDQGLQWHUIDFHV
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,QWHJUDWLRQRI6XEV\VWHPVLQWR6\VWHP6DIHW\&DVH
2YHUDOO WKH V\VWHP OLIH F\FOH DSSURDFK SKDVHV  SURYLGH WKH LQSXW DQG UHTXLUHPHQWV IRU WKH
LQGLYLGXDO VXEV\VWHPV ZKHUHDV HDFK VXEV\VWHP LWVHOI RQFH KDYLQJ FRPSOHWHG WKH VXEV\VWHP GHVLJQ
DQG GHYHORSPHQW SURFHVV FRPHV ZLWK SRWHQWLDO DSSOLFDWLRQ FRQGLWLRQV DQG 2SHUDWLRQ 	0DLQWHQDQFH
UHTXLUHPHQWVWREHREVHUYHGRQV\VWHPOHYHOIRUPLQJWKHLQSXWIRUOLIHF\FOHDSSURDFKSKDVHV±
2QWKLVEDVLVWKHRYHUDOOOLIHF\FOHDSSURDFKDVZHOODVWKH,QGHSHQGHQW6DIHW\$VVHVVPHQWSURFHVV
FDQIRFXVRQDFOHDUDQGSUHFLVHVHWRI6DIHW\'RFXPHQWDWLRQDQGDIWHUZDUGVRQWKRURXJKFKHFNVWKDWWKH
GHILQHG WDUJHWV KDYH EHHQ DFKLHYHG 7KH IROORZLQJ ILJXUH VKRZV WKH SULQFLSOH KLHUDUFK\ RI VDIHW\
GRFXPHQWDWLRQIROORZLQJDWRSGRZQDSSURDFKDWWKHEHJLQQLQJRIWKHSURMHFWOLIHF\FOHDSSURDFKSKDVHV
 DQG D ILQDO ERWWRPXS DSSURDFK IRU WKH FROOHFWLRQ RI WKH VXEV\VWHP VDIHW\ HYLGHQFH OLIH F\FOH
DSSURDFKSKDVHVDQGIRUPLQJDQLQWHJUDWHGV\VWHPOHYHOVDIHW\FDVH


)LJ3ULQFLSOH+LHUDUFK\RI'RFXPHQWDWLRQ
6XSSOLHU¶V9HULILFDWLRQ	9DOLGDWLRQDQGUHODWHG$VVHVVPHQW$FWLYLWLHV
9HULILFDWLRQDQG9DOLGDWLRQDSSOLHVRQERWKUDLOZD\V\VWHPXUEDQJXLGHGWUDQVSRUWV\VWHPOHYHOUHI
(1 DV ZHOO DV IRU VXEV\VWHPV DW OHDVW IRU WKH VLJQDOOLQJ DQG WUDLQ FRQWURO VXEV\VWHP UHI
(1DQG(17KLVPHDQVWKDWYDOLGDWLRQ	VDIHW\DFFHSWDQFHDSSOLHVILUVWIRUWKHVLJQDOOLQJ
DQG WUDLQ FRQWURO VXEV\VWHP IRU WKH VROH VXEV\VWHP IXQFWLRQV DQG VHFRQG IRU WKH ZKROH V\VWHPZLWK
UHVSHFWWRIXQFWLRQDOLQWHJUDWLRQDQGLQWHUIDFHVLQFORSHUDWLRQDODVSHFWV7KHIROORZLQJILJXUHVKRZVWKH
PDLQDFWRUVIRUWKHV\VWHPYDOLGDWLRQ	VDIHW\DFFHSWDQFHSKDVHOLIHF\FOHSKDVH
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
)LJ6XSSOLHU¶V9HULILFDWLRQDQG9DOLGDWLRQDQG$VVHVVPHQW$FWLYLWLHV
&RQFOXVLRQDQG%HQHILWVRI,QGHSHQGHQW6DIHW\$VVHVVPHQW
&RQVLGHULQJWKHGHYHORSPHQWLQWKHUDLOZD\DQGXUEDQJXLGHGWUDQVSRUWVHFWRURYHUWKHODVWGHFDGHLW
FDQEHFRQFOXGHGWKDW
xV\VWHPVEHFRPHPRUHDQGPRUHFRPSOH[DQGVRIWZDUHGULYHQUHTXLULQJDGHTXDWHVDIHW\PHDQV
xGXHWRLQFUHDVLQJFRPSOH[LW\WUDGLWLRQDOPHWKRGVRISURRIEHFRPHPRUHSUREOHPDWLF
xWUHQGVLQVWDQGDUGLVDWLRQVKRZLQFUHDVLQJUHTXLUHPHQWVRQLQGHSHQGHQWVDIHW\DVVHVVPHQW
xLQYROYHPHQWRILQGHSHQGHQWVDIHW\DVVHVVPHQWEHFRPHVLQFUHDVLQJO\LPSRUWDQW
xDSSURYDODXWKRULWLHVPRUHIUHTXHQWO\UHTXLUHWKHLQYROYHPHQWRIDQLQGHSHQGHQWVDIHW\DVVHVVRU
xDXWKRULWLHVRSHUDWRUVDQGHYHQVXSSOLHUVPD\QRWEHDEOHWRHQVXUHIXOOVFDOHTXDOLILFDWLRQ
,QFRQFOXVLRQWKHDSSOLFDWLRQRI,QGHSHQGHQW6DIHW\$VVHVVPHQWLVUHFRPPHQGHGVLQFHLWFRPHVDORQJ
ZLWKWKHIROORZLQJEHQHILWVIRUWKHSURMHFWDQGLQYROYHGDFWRUV
xLQGHSHQGHQFHRIWKHDVVHVVRUHQVXUHVRSLQLRQVEHLQJIUHHIURPSURMHFWFRQVWUDLQWV
xLQGHSHQGHQWVDIHW\DVVHVVRUTXDOLILFDWLRQDQGFRPSHWHQFHHQVXUHVYLHZVRQWKHUHOHYDQWDVSHFWV
xUHGXFWLRQRISURMHFWULVNGXHWRFRPSHWHQWWKLUGSDUW\RSLQLRQ
xLQGHSHQGHQWVDIHW\DVVHVVRUPD\FRQWULEXWHZLWKOHVVRQVOHDUQWIURPSUHYLRXVSURMHFWV
xLQYROYHPHQWRIGLIIHUHQWLQGHSHQGHQWVDIHW\DVVHVVRUWHDPPHPEHUVHQVXUHVDYDULHW\RIYLHZV
xSRVLWLYHDVVHVVPHQWUHSRUWDQGDXWKRULW\DSSURYDOUHVXOWLQPDUNHWLQJDQGVDOHVEHQHILWV
xSRVLWLYHDVVHVVPHQWUHSRUWDQGDXWKRULW\DSSURYDOPD\DOORZWRUHGXFHOLDELOLW\LQVXUDQFH
xFURVVDFFHSWDQFHDSSURDFKZLOOUHGXFHSURMHFWULVNVVLJQLILFDQWO\
xDVVHVVRURUJDQL]DWLRQVPD\EHDFFUHGLWHGDV,QVSHFWLRQ%RGLHVHQVXULQJFULWHULDFRPSOLDQFH
xDVVHVVRURUJDQLVDWLRQVPD\EHDFFUHGLWHGDV&HUWLILFDWLRQ%RGLHVHQVXULQJFULWHULDFRPSOLDQFH
xRSHUDWRUVDUHJLYHQLQFUHDVHGFRQILGHQFHLQGHSHQGHQWIURPSRWHQWLDOVXSSOLHUFRQVWUDLQWV
xUHVSRQVLEOH6DIHW\$XWKRULWLHVFDQOLPLWWKHLUUHVRXUFHVDQGDFWLYLWLHVWRWKHOHJDOUHVSRQVLELOLW\
xSDUWLFLSDWLRQRIDQLQGHSHQGHQWVDIHW\DVVHVVRULVDZLQZLQVLWXDWLRQIRUDOOSDUWLHVLQYROYHG
5HIHUHQFHV(1IIUDLOZD\DSSOLFDWLRQVWDQGDUGV02'6DIH3URMHFWZZZPRGVDIHHX
